**Specifications table**TableSubject areaPhysicsMore specific subject areaBiCuSeO based thermoelectric materialsType of dataText file, figureHow data was acquiredhardness-testing device (HV-10008, China)Data formatRaw dataExperimental factorsBrief description of any pretreatment of samplesExperimental featuresBrief experimental descriptionData source locationWuhan, ChinaData accessibilityThe data is with this article, not in public repository.

**Value of the data**•Mechanical properties, like hardness, have a great influence on the processability of thermoelectric materials, so it is necessary to explain it.•There has been no previous literature to study the hardness of BiCuSeO, so it is necessary to investigate.•Upon Ba/Pb doping, the change of hardness is obvious, so it is necessary to explain.

1. Data {#s0005}
=======

These data show the Vickers hardness of pristine BiCuSeO and the dispersion strengthening [@bib1] effect of Ba/Pb co-doping upon it ([Fig. 1](#f0005){ref-type="fig"}).Fig. 1Vickers hardness of the BCSO samples: samples 0--5 stand for x=y=0, 0.01, 0.02, 0.04, 0.06, 0.08, respectively; sample 6 stands for x=0, y=0.08; sample 7 stands for x=0.08, y=0.Fig. 1

2. Experimental design, materials and methods {#s0010}
=============================================

All the specimens were polished with two parallel planes and the plane close to the central part was utilized for Vickers hardness (HV) measurement, which were conducted on HV-10008 with a load of 25 g and a loading time of 15 s. Every sample was tested with 5 data points, and the average HV was used for characterizing mechanical properties.The results are very intuitive numerical values.
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